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The Cufriculum

ME ANb MY ENVIRONMENT 1s a three-year environmental
sciences program developed specifically for 13- to 16-year-old
‘educable mentally handicapped (EMH) children ' Its develop-
ment and assessmont, the actual materials and their use in the
classroom.ithe approaches to data collection, and the student
outcomes (fll maerit evaluative study Such activities might best
be vnewe_dfln the context of the three-year timeline for the

developmgnt, testing, and final commaercial release of the first _
two-year gequence (Units 1-3) of the program During thys

persod the/\thurd~year {Units 4 and 5) sequence was deJeIoped
and tested with an additional year and one-half devoted to the
final e\zaluai\gon and revision for commercial release

So that ME AND MY ENVIRONMENT could be used in
special educ':{ptlon classes as soon as possible, the field trials
were desigried to overlap, two complete field tests of the
materials were accomplished in three school yeﬁr-s .

The materials for ME AND MY ENVIRONMENTY include a
serigs of teacher's manuals that suggest specific teaching
strategies for each actiyity Aiso inciuded 1s a kit of all
equipment, media, and pupplies that are required for the
instructional program, but not usually avatiable in special

0
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education classrooms. There/is no student text, for the.’

“program is designed around .activities that are conducted by
the students themselves; these activities are supported by a
yariety of -multisensory and ultimedia instructional
materials, that is, materials ia a Aumber of different media

designed to appeal 10 two or more different senses of the -

‘studenls Some of these materials, in addition to science
“équipment in the kit, consist of 35mm slides, filmsips,
cassettetapes, individual student worksheets, games, posfers,
study cards, wall charts, illustrated booklets, and evalyative
devices. The program makes use of a 35mm slide projector and
an overhead projector. In addition, the students’ direct
involvement with a Pglaroid camera and a cassette tape
recorder has been tested.

The serious reader of this report will likely have reviewed,
or have access to, the teacher’'s manuals for ME AND MY
ENVIRONMENT. For that reason, information on the
curriculum objectives, science content, and skill development
will not be described hare. (Refer to the front ' material in any
unit of the manuals for this information.)

The developmenl of this project and its evaluation are
based upon thrde years of experience in developing and field-
testing ME NOW, a life science curriculum for 11- 1o 13-year-
old EMH children.? The ME NOW program and the first two
years of ME AND MY ENVIRONMENT are now available in
commercial editions from Hubbamd Scientifi¢ Company, Box
105, Northbrook, lllncis 60062. Several evaluation reports on
these programs have been prepared. {(Refer to the bibliography,
at the end of this section.)

The Evaluation .

Because the evaluation effor{ for this program s truly
formative—an assessment designed to direct revision—the
information gathered ig utilized by the developers whenever
the material that has been tested is revised. One might think,
therefore, that there is Ihttle point In prepariﬁg formal

.+ evaluation reports based on this formative data. Yet the
expertence gained and some of the outc6maes of thf evaluation
have been found to have value to dther audie ces. Such
information 1s judged not only worth preserving, but also of a

sufficiently general application that the imeliness of reporting-

it becomes a concern_It has been decided, therefore, to 1ssue
this series of interim eyalualion reports Several cautions to
the reader of these interim reports are necessary in order to
avoid misinterpretations of the findings

1 The interim reports document results with experimental '

materials, and therefore do not present a balanca¥ view of
the program finally released for commaercial publicatjon
2 The interim reports identify changes to be made, but do not
reflect all the changes incorporated into revised materials
3. The interim reports do not provide a synthesis that enables
one to draw a balanced judgment of the entire program
A description of the contents of the first three ME AND MY
ENVIRONMENT reports 1n this series 1s given on page 3 of
Formative Evaluation Report 3. Only a Iimited number were
printed. but copies are on file at all special education
instructional mater:als centers and are availablg from the
Educational Resources Information Center (E networks
Document Reproducnon Service (EDRS) * Abslroc{s have been
published by the CEC Intormation Center in its ca c:ly as the
ERIC Clearinghouse on Handicappgd and Gifted Children ®
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Formative Evaluation Report 4: Student Performance on .
[Revised Materials, and Another Look at Student Abilities.
Thlsreportservesfourpurposes .

1. It describes the standards for judging the success of
.instruction and of thé materials, and- presents a new
'approach to the assessment of student' performance

2.t reppnsagn student performance related to instructioriin a

second sefies of field trials of revised Unns 1,2,and3, and
compares the rgsulis 1o those of the first trials. -

3. It analyzes the&?e uonshnp of measured abilities, per- . .

formance, and various othef variables utilizing the techni-

. ques of multiple regression. - ’
4. |t draws attention to certain Q\pllcauons of these findings
for special education. a

'"ME AND MY ENVIRONMENT (Life Sciences: A Special
Education Program). Unit 1: Exploring My Environment. .
Boulder, Colorado: Biological Sciences Currlcu{,um Study.
1974,

——. Unit 2 Mg as an Environment. Boulder, t_olorado:
Biological Sciences Curriculum Study. 1974,

—. Unit 3: Energy Relationships in. My Environment.
Boulder, Colorado: Biological Sciences Curm;ulum Study.
1975.

—— Unit 4: Transler arid Cycling of Materials in My
Environment. Boulder, Colorado:* Biological Sciénces
Curriculum Study. 1973 (Second Experimental Edition).

———. Unit 8. Air and Water in My Environment. Boulder,
Colorado: Biological Sciences Curriculum Study. 1973
{Second Experimental Edition).

IME NOW, Life Sciences: A Specral Education Program
Boulder, Colorado: Biological Sciences Curriculum Sludy
1972 . . 3

A

JRobinson, James T. and Richard R. Tolman. A Forgative
Evaluation of ME NOW, Unit 1, Digestion and Circulation.

/, oulder, Colorado: Biological Sciences Curriculum Study!

Seplember 1970 97 pp. (ED 043182) (EC 030165)

Sleele Joe M. Arranging Field Tests: Characteristics of Sites
and Students. ME AND MY ENVIRONMENT Formative
Evaluation Report 1. Boulder, Colorado Biological Sciences
Curnicutum Study June 1973 29 pp (ED 087190)
(EC 061292 ,

——— Assassing Student Abilities and Performance Year 1.
ME AND MY ENVIRONMENT Formative Evaluation Report 2.
Bouldgr, Colorado Biological Sciences Curnculum Study
December 1973 48 pp (ED 087191) (EC 061293)

—-—— Design and Rewision, Data Collection and Portrayal.
ME AND MY ENVIRONMENT Formative Evaluation Report 3
Bouider, Cglorado Biological Sciences Cursniculum Study
September 1994 63 pp (ED 100123) (EC 071083)

Yolman, Richard R A Formative Evaluation of ME NOW, Lfe
Sciences for the' Educable Maentally Handicapped, Final
;ﬂeporr Boulder, Colorado Blologfcol Seiences Curriculum
/Study December 1972 306 pp (ED 071263) (EC 050871)
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a revised means
“of monitoring .
the effectiveness
of instruction |
(clues to success:
rationale . -

\d standards) -

v

Research studies have established that teacher expectancy
directly affects student achievement, not only in classes for the
educable mentally handicapped (EMH), but'iri almgst all other
classes as well. Because teacher expectancy has quite often
been low for EMH students, and because teaching materials in
scieance have no traditional or essential place in the curricula
for these students, desighing test items that field-test teachers
could administer to their classes with confidence became a
special problem to the curriculum developers.

It had been demonstrated during the formative evaluation
of ME NOW thBt EMH children could respond appropriately to
four choices ina plcto'nal format that contained 8 minimum of
written matenal. The design and many examples{ suchitems
were elaborated in Formative Evaluation Report 2,
. the 'beckground of th&ir develdpment and the data thyt were

obtained from théir trial use. For Field Test | the items were
grouped in identical pre- and posttests, for administration
.proceding and following each unit of instruction. Included 1n
each tost were items spectfically designed to secure informa-
tion on student baseline knowledYe, inquiry skills, problem-
solving abilty, functional ability, and understanding of
environmental themes.' Thd 1tems were also designed to
secure data about how successful the students had been In
achieving objectives, and what their interest level had been
Proceduros weoro devisod to assure that students were not
penalizod for roading difficulties: the items were read to them
by thoir toachers as they followed along in their test item
booklets, and mopasures were included to make sure that all
students werg attending to tho same tost item at a given time
during'administration of thotest. Thisis adeparture from what
- was done during the evpluation of ME NOW where, in addition
to the above, each question was duphcated on a 35mm shde
and projected on a screen during the test for added reference.
The items were not intended o6 tests for grading, nor were they
used that way to evaluate youngstors
The use of pre- and posttesting 1n a formal achievement
testing framework providod' considerable information, as
Formative Evgluation Report 2 indicgtes This testing format,
howaever, proved to be of little value to tho writers whorevised
the matenals, for a relatively small numbor of itoms were tied
to individual activities; most were tiod to large sequences of
instruction. In_addition, the items were costly to dovelop, time-
consuming to analyze, and results were ofton incomplote at

Q ..
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the timg revision took'placeA For these reasons, therefore, and
because baseline data on the students and their functional
abilities had been obtained in thegfirst year of field-testing, a
different format was planned for obtaining performance data
in the second year—a format that would serve both the needs
of the current formative evaluation, as well as those.of the
teacher, once the program became cammmercial.

Thus, n the fall of 1972, with the first fieldvtest of the
second edition of Unit 2, “Me as a Habitat,”” a number of
situational tasks and minitests were incorporated into the
Teacher's Instructional Manual. These were designed to
provide immediate feedback on student understanding as well
as on the effectiveness of matermals and instruction. At
whatever point 1n the curriculum each of these activities was
used, toachers would have the opportunity to determine
whether their students were ready for the next activity, or
whether modification, repetition, extension, or review of
certain activiies was necessary before proceeding. These
short evaluative activities were also uséful to the project staff
in providing feedback directly related to specific activities. This
valuable data was used in making spectfic recommendations
for the revision of activities, cores, and units.’

The piiot test of the new approach was judged successful . It
was consequently decided to drop the achievement test pre-
and posttost format Instoad, for Field Test Il data was
collected at the time or shortly after the concopts were taught,
instructional assessments were developed for short se-
quences of activities throughout the entire set of @rncular
matenals These assessments were doveloped as activities in
themselves, and 1n many cases they' involve practical
applications or actual performance tasks rated by the teacher.
They include a tallysheat for compiling information on each
student, or for making the ratings of performance Instructions
to the teacher explain how to interpret and use the materials.
The tallysheets, and in some ceses the student worksheets
themselves, were sent to the BSCS and used as the source of
data on student performance »

For the three umits of instruction that héve so far been
released for publication, nearly 100 assessment items were

developed, three-fourths of these'can be scored for individual’

students, while the remainder are used to make judgments
about classroom groups of students. These assessment
activities were given the title "Clues to Success " They appear
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periodically aftér a cluster of similar activities, at the end of
each core of a unit, and as summarizing or review activities at
the conclusion of each unit. An effort has beeh made to
present them to the teacher as a means of determining which
students are successful with the materials and ready to

- proceed to the next level of instruction and which students

have not met the minimum criteria and therefore need

" additional help. They are not presented as a way of grading the
students. It is felt that the assessment-activities reinforce a
student success syndrome. .

The- data collected from “"Clues to Success” did in fact
provide the revision team of writers with'specific performa nce
information related to each activity or small cluster of
activities. Also, as indicated in teacher feedback reports, the

" assessment activities were of graat value in guiding teachers
in planning and monitoring instruction, both for the entire
class and for individual students. From that gata andfeedback,
it has been concluded that changing fromthe pre- and posttest
format used in Field Test | significantly improved the quality of

the materials. The * CluestO\Success formvat thatwas usedirf -

Field Test Il was, however, a major departure from the
evaluation technique used in Fieid Test |. There were, as a
result, 8 number of trade-offs of data, both qualitatively and

- quantitatively. It is acknowledged that the "'Clues to Success”

assessment activities that.were used in Field Test Il have
certain shortcomings‘as an evaluative device:

1. They do not provide data on the long-term retentlpn of
knowledge “and understanding. Since the ‘'Clues 1o
Success’’ activities were interspersed as they were, soon,
following instruction, they became an immediate check on
knowledge and undgrstanding, but not a long-term one.

2. They do not make data collection simple-and easy. Because
data is collected at many points throughout the school year
rather than at the beginning and end, a host of problems are
created. The most signficant of these "are student
absenteeism, less control over testing conditions, and.a
potential deviation from ur}lformlty because the scoring
and coding 18 done by the teachers themseives

’

However, the ‘Clues to Success short-term assessment
items used in Field Test Il and the commercually publlshed'
editiops ptovide the following advantages:

1. Immediate feedback on the effectiveness of the materlals
and instruction. At the point of use of each of the “"Clues to
Success ™ activities, the teacher can determine whether or
not his or her students are ready for the next activity, or )
whether modification, repetition, extension, or review of
certain activities_is necessary before proceeding. )

2. Assessment directly related to specific activities. Valuable
feedback and recommendations for revisions of activities,
cores, and units are thus available.

3. Opportunities for the teacher to monitor the /individual
progress of each student and set different standards of
success for different youngsters. Because some
youngsters may do well in some Units and not so well irt
others, the ""Clues to Succe$s" enable the teacher to adjust
assessments of each student as the year goes on.

Standards' for acceptable student performance ‘were

~'establlshed by BSCS statf -members and evaluators on the

“Clue's to Success” objective questions and situational tasks.
It should be noted that these standards.were not attempts to

predict actual performance on the items. In fact, quite the

contrary. The staff worked hard to assure that exbected
outcomes' would not be a basis for establishing standards.
Instead, two questions were continually asked: “"How centra/
18 this particular item or subtest of items to the major goals,
aims, and objectives of the ME AND- MY _ ENVIRONMENT
cdriiculum matersals?”” and, "What level of performance, in
terms of percentage of studepts responding correctly on the
items, can we accept 3s not requiring revision of the acyvitias
involved?"’ Because individual assessment items were includ-
ed in the ""Clues to Success’ for a number of reasons, the
spectrum of standards ranges from 85 percent for the more
central ones to a low of 25 percent for those less central. Some
assessment items were aimed at securing data to determine
directly the effects of the materials and/or instruction, while
other items were aimed at finding out how much more beyond
certain basic levels students had been able to lebrn ..

LN

Summary of ME AND MY ENVIRONMENT Edmons Correlated wnth Fleld Tests

First Experimental Edition Second Experimental Edition LCommercial (Final) Edition
UNIT 1 Unutled (1971-72, Field Test 1)} UNIT 1 'Exg;lor;ng My Environment| UNIT 1 Exploring My Environment,
' ‘ (1972-73, Field Test II) 1974 "
UNIT 2 Part 2:Unttled (1971-72, Not - s
field tested) UNIT 2 Me as a Habitat (1972-73,| UNIT 2 Me as an Environment, 1974
. : i Field Tests | and Ii ’
UNIT 2 Part 1, Untitled (1971-72, I , . | UNIT 3 Energy Reldtionships in My
Field Test |) UNIT 3  Energy Relationships in My . Environment, 1975
. Environment (1972-73, Field N
Test I} '
UNIT 4 Transfer and Cycling of N QNIT 4 Transfer and Cycling of
Materais in My Environment | UNIT 4 Transter and Cycling of| Materials in My Environment.
(1972.73, Field Test ). Materials in My Environment 1976
(1973-74, Fieid Test Il .
UNIT 5  Air and Water in My Environ- ) UNIT 5 Water and Air in My Environ-
ment (1973-74, Fieid Test i) | None o . ment. 1976
o
\ N
q 5 | ]
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student performance
on items assessing
instruction in unit 1,
‘exploring my
environment,”’
field test Il

’ A

For Field Test I, sixty-two items assessed curticular
materlals and instruction in the seventy-three activities of Unit

"Exploring My Environment,”” Unit 3, "Energy Relationships
in My Environment,’ (revnsed from Unit2, part 1,1971-72 first
experimental edition), and Unit 2, ""Me as a Habitat,” (revised
from Unit 2, part 2, 1971-72 first experimental edition).

While Field Test | data were collectad on identical pre- and
posttests and administered preceding %I‘d following each unit
of instruction, Figld Test |l data were collected from “"Clues to
Success’ activities that were lncorp‘f)r;ated in each unit and
administered at various intervals ‘immediately following
instruction. .

The population from which data were analyzed for Field

Test Il consisted of seventeen cldsses containing 197 EMH
students. On some subtests, hoy\fever becduse of student
absenteeism in some cases and disqualification f data in
others, the population was-considerably less than l‘197,/Data
was disqualified when 1n the judgment of the BSCS' staff it
appeared that certain teachers provided too much direction to
their students, and as a result, r)qarly every studeht responded
210 the-assessments In the samie way.

Twenty-two of the s)xty-two atbms directly related to
materials and instruction in Unit 1. The twenty-two items
assessed materials and instruction presented in the twenty-
"nine activities of the revised unit, and the items fell into six

categories by topic. 1) Environmental Comparisons; 2)
Temperature, Estimation, and Measurement; 3) Grouping and
Classifying; 4) Spatial Orientation; 5) Specific Information; 6)
Picture Taking. Although the results are presented by these
content topics, the items were Interpreted separately rather
than as subtest scores
Results are presentgd with a brief discussion of each item,
percentages of students re5ponding successfully, com-
parisons to establish' standards as discussed In “*Clues to
Success,” where possible and appropriate, comparisons to
similar or identical assessments made in Field Test |, and a
brief analysis and explanation of revisions and expansions
and/or deletions that took place in the commaercial version as a
result of student performance on these assdssments In
addition, there1s discussion on twelve assessment items given
to students at least three months after |?atruct|on onUnit1to
measure long-term retention
The percentage of successful responses on the earler ME
4 NOW test items was characteristically at the 50 percent level.
in that study many students had reasonable and log:cal
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explanations for choosing options other than the intended
answers to many items; hence, the level of understanding was
not totally reflected in the percentage of students choosingthe

“right’’ answer. A similar condition also has occufred in the

ME AND MY ENVIRONMENT assessment. In fact, 40 percent

_ of the Unit 1 test items have a qualitative scoring key, with

some responses given credit as partially correct. The reasons
for choosing other “Bnswers’’ provide a separate justification
for inspecting each item separately. '

The problem of assessing the Iearntng of EMH students is
not resolved by producing an “*achievement test,” since the
questiop of what standard to apply to performance on these

items or subtests is one that is difficult to answer. It is .

unrealistic to expect all children to be able to answer all items,
when a wide range of difficulty and a range of topics are
involved. Answering successfully even one or two items more
on Field Test Il than on Field Test | may represent considerably
improved materials and, therefore, significantly more learning
for some students. The items represent thestaff's judgment of
key content that should be learned, not all learrfing that can be

‘expected to occur in instruction. Some areas of learning were

not assessed at all; others were explored only through
interviews and are not reported here. Notably absent are
measures of observation skills and problem-solving skills that
are directly related to the materials. Students’ attitudes also
are’ not reflected here, although measures are reported
elsewhere. The effects of this curriculum on self-confidence,
social participation, task orientation, and general response to
school have not been formally assessed.

Etforts were made from the beginning to assure that use of
the items in different classes would be comparable. The
“Clues to Success’ activities were administered by the

‘ teachers, using identical instructions. Some training was

provided at the beginning of the school year, and additional
written instructions were sent. Even with these precautions,
however, conditions and procedures could not be
standardized.

The test items themselves were undergoing their second
field test. Individual interviews with students were conducted
to validate certain items, and, as a. result, approximately 30
percent of the original number of items were eliminated ®r

significantly revised. Undiscovered weaknesses may remain

in some of the twenty-two 1items retained for analysis.

it should be noted that student performance on these
selected assessments was only one vehicle used in evaluating
the ME AND MY ENVIRONMENT curriculum matenals.
Student interviews, teacher ratings, independent evaluators,
and classroom observations were all used extensively to
provide additional input to the curriculum developers.

However, these test items do represent the best jJudgment
of the staff as to key concepts to be learned in the materials.
Even though the results should not be used as a summative
evaluation of student learning, they do provide a clue to the
degree of learning that occurred. Combined with the informa-

tion on the functional abilities of this population, expectations

of student response can be readjusted, and revisions deslgﬁed
to enhance further. learning.

Prior to field-testing, the staff established standards of
acceptable student perforimance for the various objectives and
assessments. In some cases these standards were based on
hard data, but often they were intuitively based on such factors
as a general knowledge of the population, the importance of
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the item, and the .experience of a normal populatlon of
, students with similar itdms. '
Some of the items assess learning that goes beyond the
“achievement of minimal objectives. Since the curnculum is
designed to allow .the students in a typical- EMH group, to
progress as far beyond the minimal standards as possible,
some items were meant o assess what learning took place

from 25 percent up to 90 percent. Upon studying the reliability
and other analysis factors of the items, the staff compared the
standard to the actual aéhievement and sought answerst0 the
questions raised by proceeding in at least one of four ways: to
analyze the item for clarity or unwanted cues; torelate the item
to instruction; to look at the instructionrelated to the objective;
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above the minimum. Hence the performance standards do vary-

A Comparison of Staff Standards of Achievement in Unit 1 with
- Actual Results in Field Tests | and Il

to look at tha objective itself. Based upan this introspection. the
standard- was deemed realistic or unrealistic, ingtruction
adequate or inadequate, or the objecuve appropriate or
inappropriate.

~ The statf tound it of interest that in eighteen of the twenty-
three cases in the second experimental editjon of Unit 1, (Field
Testll) the students did achieve at or above the standard. Of the
fourteen similar but not necessarily identical items in the first
experimental edition of Unit 1 (Fleld Test 1) all but two were
lower than the results of Field Tast Il. This reflects an
_improvement in the materials as well as in the items between
the tworfield tests.

A summary of results from the use of the test items follows

‘(See Figure 1))

- .
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. 1k : § St
: I p S
2 4 % 5 MED |

110 12a0 12 13 28

parisons’’

Table 1 contalnséstatlsucal symmary of three assessment
items used as Subtest 1, Envnrénmental Compayisons.”
These’ assessments were admlnlstered as Activity 1-12 on
Tallysheet 1-1 in Core A. Unit 1, “"Exploring My Environment,”
second experimental dHition, 1972-73. Table 1 includes item
assessment objectives, item scoring., and other subtest
statistics. The maximum score for this subtest was seventeen
~points; four points for assessment 1, eight for assessment 2,
and five for‘Bssessment 3"
Assassment | deais with the relationship between our
. senses and the environment about us. The data reveals that 79
percent of the students responded successfully to the items,
compared to the BSCS staff standarg of acceptabihity of 80
percent. Statistically, 79 percent 18 within the acceptable

'
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a1 32 a3 34 36 41 42 43 61
X ITEMS
3
Unit 1, Subtest 1, ‘Environmental Com- , " TABLE 1 .

Summury Information for Subtest 1
‘Environmental Comparisons”
{three items)

Thns groupbl items assessed ability to
® dentify which of the senses respond to spdcific onvironmental
stimub {ltem 1)

® recognize that a variety of concrete and Inwnglblo clements can
form part of the environment (ltem 2)-

® understand the relenonshlp between an animal and 11s environ-
ment (ltem 3)

? Subtest Weighted Scores
’ Waeghts Per Option

Item A B8 C D E F G H
T4 oo o] 2] .. —1—
2 1 1 1 1 1 1 1 1
3 ol s | ol o] o N

Subtest Staustics
Maximum Possible Score 17
Range of Scores 3-17
Number of Students., 144
Mean 9

A0
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range. lr;((he identical asséssment that was used in Field Test |,
B84 percent of the students responded successfully, shghtly

above the acceptable standard.

-/\

1-1.
STLY Tl FOLLORING L)1

FIRL SIREN | *
TRAIN WHISTLE

JLT ATRPLANE

ROLA MUSTC

SEa SHORE

b

Wl U WOULL BEST WELP yOu TELL IF ALL OF THESE WERE

PART OF (OQUR ENVIRONMERT?

\% (> B )
n .. .

. B
4% 4%,

MARE AN 0 O LR W0

Multiple Response = 4%

/

K U

7% - 79%

No Response = 21%

T

Assessment 2 measures student recognition of' some

components of the environment All eight choices are correct,
and 28 percent of the students successfully selected all eight
Four or more of the responses were selected by 60 percent of
the students BSCS staff standards were for 25 percent of the
students to select all and 90 percent to select four or more ot
. the choices This same question was used in Field Test |. but
with fourteen choices instead of eight The choices were
reduced by six 1n Field Test Il in order to correlate more closely
with the instructional materials ‘In Field Test |, 24 percent of
the students selected all of the correct responses and 78
percent selected four or more Overall studentperformanceon
this assessment was better in Field Test | than in Field Test I

1-2.

(Refer to Item 13, page 35, Formative

Evaluation Report 2)

Make AN & N LA DelNG THAL CoLl, sE A PART OF
THE PNk ONYENT
¢ - N . - ) " . .
',), Mt ) . [ T n't"’h/'l(:ﬁ l, Flomte .

60% 67% 65% " 69%
ALY LTS ChooM e AN

. . S »
75% 569% 76% 568%

No Response = 4%

-

Assessment 3 asks students to.selectan animal as a poster
theme and to include In the poster the environmental
companents that are important to the animal’s well-being. An
accurate understanding of the relationship between an animal
and its environment with a listing of five fcey components (food,
shelter, etc.) essential to the animal’'s environment was
demonstrated by 39 percent of the students. Thirty percent of
the students were able to select three or four essenual
cd;nponenls and 31 percenl selected only one or two
components. The selection of three or more essential
components by 66 percent of the students was set as a
standard by the BSCS staff. Student performance shightly
exceeded this stgndard. There was no appropriate assessment
for comparison in Field Test |,

in referring to the table on page 26 of Formative Evaluation
Repoyt 3. 1t can be seen that the activies 1n Unit 1 were
considerably revised before the umit was' released for
cémmercial publication. To mention only a few of the more
extensive ravisions, the environmental activities were moved
to Core C so that more science would Be presented before
environmental relationships were ntroduced, the En-
vironmental Rummy game was expanded. improved,
presented in four-color art, and offered in smaller sequential
steps.

Unit 1, Subtest 2, ''Temperature, Estlmatuon
and Measurement’’

able 2 contains a statistical summary of six assessment
tems used as Subtest 2, “Temperature. Estimation and
Measurement.” " These questions were administered as
Activies 1-20, 1-21, and 1-22 on Worksheet 1-10 and
Tallysheet 1-3 1n Core B, Unit 1, "Exploring My Environment,”
second expenmental edition, 1972-73 Tabie 2 includes 1tem
assessmant objectives. item scoring, and -other subtest
statisics The maximum score for this subtest was twenly-two
points, five points each for assessments 1.2.5,and6, andone
each for assessments 3 and 4

Assessment 1 medsures student abibity to read within
+ 2° F a thermometer placed in a beaker of water The

“
.

TABLE 2
Summary Information for Subtost 2
“Temporature, Estimation and Measurement
{six 1tems)

1
This group of items assessod abibity to - a e .
® rood o thermometer {Item 1)
® difforontinto botwoen groups of wmpomluv(m taken mdoom\und
~outdoors (Itom 2)
® ostimato langth (ltems 3 & 4)
® moasura lepgtl accuratoly (loms 6 & 8)

3 Subtest Weighted Scores
Weights Per Option

it

wom | A B|c|[D[Ee]F]o@
1 5 0
2 |50 P
3 |1]ojotolololfo
ca f1loeflo|lolofo]o
s s|ololololofo
! 6 | 5:] O 0 0 0 0 0

Subtost Statistics
Maximum Possible Score 22
Range of Scotes 2-22
Number of Students 143
Mean 12

Q
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thermometer was shifted between beakers containing water
at varying temperatures to prevent students from exchanging
information¥Results show 89 percent of the students were
successful on this tem, compared to a 50 percent stgndard of
acceptability. In Field Test |, 76 percent of the students were
successful with the activity. It is interesting tg note that EMH
students compared most favorably with “‘average’ youngsters
on this assessment. '

Assesgment 2 evaluates ;student ability to differentiate
‘between two groups of temperatureés—one group taken inside
and one outside.. Results indicated that 67 percent of the
students responded successfully. compared to lhej_())qercem
staff-established standard. An item assessing the some
objective, but by means of a ine graph instead of a table, was
used in Field Test I. where 65 percent of the students
responded successfully :

2-2.
{Refer 1o Item 20, page 33. Formative
Evaluation Report 2)

BLLOW ARE RUCORL. OF THE TEMPLRATURE Tanih B 1o i
IN A ROF IN TWO CEFRERENT PLACES T i
TURE QUISTUE OF A H(HOOL WOLLE . Twi
NHFLRMUH IN A CLAL RODM

(% M Y ' 4 el . . , . .
["I ' LN SR PR . -
{
Y !‘l/w‘t 74 oy ‘\ [ I
)‘ ) l)dl Jl L “A‘ “ )

Wi T T el

1{'u|;. o Ty

A B
. 67% 30%
q .
MARK AN X ON THE RECORD THAT SHOW'. Tht OUTLT0E TEMPERAT v
Muitiple Response = 2% No Rating = 1% .

Assessments 3 and 4 test student ability to estimate the
iength of two pieces of paper styips, one measuring 32 1nches
. and the other 18 inches The students who estimated the 3%;-
inch strip 1o be between 1 inch and 68 inches in length
constituted 84 percent of those tested Of these. 79 percent
estimated 1t to be between 3 and 4 inches The staff had
established a stgndord of 40 percent within the 1-inch and 6-
inch range The students whoestimatedthe 18-inch striptobe
between 12 inches and 24 inches in length ¢onstituted 61
percent In this case, the staff had established & standard of 26
percent. In Field Test |, an estimation 885085mbNt asked
. students to predict how many paces were in 10 feet Lessthan
20 percent of the students responded successfully In another
assessment students were asked to guess and then try to
determine the distance between iwo points 16 feet apart
Thirty-one percent were successful at this

2-3 and 2-4.

{Refer Jo Items 7. 41, and 42. page 31. Formative
Evaluation Report 2)

bULSS THE LENGTH OF Wb SHORT ARE LONGT TRl ol PAPHE

Wl TE b G N Tl LINE FEL W

SHORT TRP LOHG TP

MY GULY, MY LU, B 1

Nt
L4

. \/ /7
Assessments 6 and B' test student ability to measure

accurately within % inch the 3%-inch and 18-inch strips of 3
paper. Over 66 percent of the students were successtul with
the 3%-inch measurement, and 47 percent were successful
with the 18-inch measurement. The standard for this
assessment was that 50 percent of the students should Be able
to measurg both lengths accurately. In Field Test |, the
measurement assessments were three In number. Students
were to measure objects and Uistances superimposed on a
grid, given the grid dimensiens and scale. Almost 35 percent 6"
the students measured accurately.

2-5 and 2-6.

{Refer to Itemg 12, 16, and 23, page 31, Formative °
Evaluation Report 2) i Q .

USE YOUR RULER T0 MEASURE THE LENGTW OF THE SHORT ANDL
LONG LTRIPY, OF PAPLR. WiITE YOUR ANSWER HY THb PICTURE

OF Tt RULER ON THE LINES BELOW. p
MORT S TRIP - LOKG STRIP

/

. E 4

As can be seen from the data, \Field Test Il student
performance for this subtest significantly exceeded both staff- .
ostablished standards and the student performance in Field
Test | on identical or similar items There was some revisian
and rearrangement of the activities that are repr@sented in thip
subtest, but generally 1t was felt that the materials were
successful and should be retained in the commercial edition

Unit 1,.Subtest 3, "'Grouping and- Classify-

ingvv ) . [ 3
- Table 3 contains o stoustical summary of s1x 8ssessmMents

used as Subtest 3, "Grouping and Classifying ’ These

assessmonts were administered as Activities 1-15, 1-17, and

1-22 on Worksheets 1-9 and 1-10n Core 8, Unit 1,"Expl6\mg .
My Environment,” second experimental edition, 1872,73
| TABLE 3

Summary Information for Subtest 3
“Grouping and Classitying ™

“{six 1toms) ’ N
roup of items assonsed ability to
® dif orunlmlo,mlwoon plant and anmimals (itom 1)
® follow diractlons (ltom 2)
® comploto a tark (ltern 3)
® difforentiate betwoon nonhiving things. plants. and ammals (ltom 4)
[ ]
[ ]

This

ditferentiate (Lhst. categorize) charactenstics of hving things (tem 6)
delermine by what criteria two groups of olyects were categorized

{Item 6)
Subtest Weghted Scores .
Weights Per Option

wom | A/[ 8 c[D[EJF]a@
1 0 1 o 0
2 0 0 0
3 5 0 0 0
4 5 0 0 0
5 3 0 5 0 0 0 0
6 / 5 0 0 0 0 0 0

7 : Subtest Statstcs |,
Maximum Possible Scorn - 30

0-30
144

Range of Scores
Number of Students
Mean 16

Q .
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- appropriately for comparison.

" pleted the task, and 54 percent sorted the items ¢

" crystals provides aniliusion of |IVh

1

. " »
\; . -
A B .y

o

23

" : \ s

Table 3 includes item assessment objectives, item scoring, and
other subtest statnstrcs The maximum score for this subtest
was thirty polnts five points for each of six assessments; a
possible, three points. of@'partual credlt could be earlrted for
assessment 5. g

‘Assestment 1 measures student abnlnty to sqrt and group

-ten pictures into two categories, plant and animal. Almost 91

percent of the studénts were successqu‘compared to the staff
standard of 80 percent. No item in Field Test | could be used

,,,‘ 3_ 1

Assessments 2, 3, and 4 are relateg to a class pond project.
Students made a list of everything contained in the pond, then
sorted the items on thelrJlsts into three categories: never lived,
plants and amm%ls Evaluatlons of the students were madein
three areas: following directions, completlon of the task, and
accuracy in sortlpg. the pond items. Qver 95 percent of the
students followd directions successfully, 94 percent com- *
ectly. Staff
standards for this activity were that 66 perceng®f the students
should pefform all three tasks successfullff. There were no
appropriate items in Field Test | for compArison.

Assessment 5 rheasures studen ability to rec¢all and
understand characteristics of kuing’things. Mercury in dilute
nitric acid solution sprinkled W|th potassium dichrormate
haracteristics—mobility,
reproduction, and color change -Several days after the 3
students watched this demonstratton they were asked which
of fdur statements best described what happened to the-
mercury in the dish' Successtul responses were recorded for

'52 percent of the students Another 7 percent responded to a

35. ' .

YOU' SAW SOMETHING MOVING IN A PETRI DISH THAT WE PRO-
JECTED ON A SCREEN. " THE THING THAT MOVED WAS MERCLRY.
WHICH SENTENCE BEST DESCRIBES THE MERCURYZ MARK AN X ON
YOUR CHOICE. '

| A IT wAS DEAD. | 7% . Multiple Response = 2%
[ B. 1T wAs ALIVE. |22% No Response = 2%

(e )e2% -
[0 iTws emine._ |15%

Aruitoxt provided by Eic:

less accurate but still acceptable ch01ce The. staff had
determlned that a suécessful response by.70 percent of the
students was an acceptable’ standard. There'was no ap-
propriate assessment item in Field Test | for comparison.
Assessment 6 measures student ability to determine by
what criteria two groups of objects had been categorized and

-separated. Over 68 percent of the students were successful in

A

determining that the crlterla were “living”’ and f’nonllvmg

The staﬁdard for this assessment, was that 80 percent of the
students should be successful. A slmllar assessmentwasalso
used in Field _Test |, where 52 percent of-the stidents

responded successfully. : R
~3-6. - - ‘ . .
{Refer to Itéem 24, page 35 Format/ve 3
Evaluation Report 2) o

\L0OK AT THE TWO GROUPS OF OBJECTS. o Lo

GROUP 1

GROUP 11 —-&
X P

WHICH WORD PAIR BEST TELLS HOW THE OBJECTS WERE PUT [NTO
" THESE TWO GROUPS?

68% A Livine-noM(vine | | c. HARD-SOFT . |10%
A i 3
40% [ 8. rovE-oon'T move | | b, weT-DRY ] 4%
MARK AN X ON YOUR CHOICE. T b
. c. e .
, D
Multiple Response = 4% No Ré¥pgnse/= 4%

—
The data on this subtest indicates that it was more difficult
for students to determine what categories object®had already
been placed in than to place objects in previously defined
categories. To improve student undetstanding of grouping and
classifying, activities that related to these £oncepts were
% expanded, revised, and rearranged from Core B in the second
experimental edition to Core A in the commercial edition.
Since so few classes became involved in the pond project
{Activity- 1-17 in the second experig;ez\’t?ﬂ edition), gt was
dropped and replaced by other gr ing and classifying
activities (see page 26 in Format/ve Eva/uat/on Report 3 for
details).

Unit 1, Subtest 4, *’Spatial Orientation’’

Tauic 4 contains a statistic;alsum mary of four assessments
used as Subtest 4, “Spatial Orientation.’’ These assessments
were administered as Actiyity 1-29 on Worksheets 1-12and 1-
13 in Core C, Unit 1, “Exploring My ERVironment,”” second

experimental edition, 1972-73. Table 4 includes item assess-

ment objectives, item scoring, and other subtest®tatistics. The
maximum score for this subtest was eighteen points—five
points each for assessments 1, 2, and 3, and three points for
assessment 4, with partial credit given for assessment ‘IQ.

s
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TABLE 4
Summary Information for Subtest 4
“‘Spatial Orientation’”
: /‘ {four items)
This group of items/ measured ability to
@ determine compass directions and or:entauon in relauon to
directions oR @ map {item 1)
@ locate the intersection of two streets on a map (ltem 2)
@ determing. -compass directions on a map (item 3)
® locate compass direction from the sun’s position (ltem 4)
. Subtest Weighted Scores:
| - Weights 'Peg Option,

"\

L

o~

-

, ‘.

: . L. Item A | 8 .C D )
i v ] 3]s 0
2t 0 5 .0 0
3 5 0 0 0
4 0 3 0 0

Subtest Statistics:
o Maximum Possnble Score: 18
" Range of Scores: 0-18 A
Number of Studerits: 115 -

Mean: 13 )

Assessmerit 1 measures student ability to determine map
directions-after “north’ was given. Approximately 66 percent
of the students responded successfully to all parts (three) of _

the question, 1 percent responded successfully to two parts 3 -

4-1.

{Refer to item 4, page 29 and Items 6 and 25,
page 30, Formative Evaluation Report 2)

THE MAP B'ELOHOISHOHVS PART OF A CITY. HNORTH IS MARKED ON
A LINE AT THE TOP OF THE MAP. WRITE EAST. WEST. SOUTH IN THE
CORRECT PLACES. ON THE OTHER THREE LINES.

. “NORTH’
. w - 3 - @
/ = 5 EIRE S
__I o g T L) oL ”
. — ELM . .AVENUE T
4 4 af a 4
-
_J . A L o/
_._L 0AK AVENUE X _69% '
_ — _
_ & i
] ___PINE " AVENUE [

A

s 88%
4.2 ' _
MAMUEL LIVES WHERL FOURTH STRELT ANU OMb AVERLE (PO
ON THE MAP ABOVE. MARK AN X WHERL OAK AVENUL (RO L5
FOURTH STRELT .- 70% Correctly

30% Incorrectly

<

4-3.
MARK AN X QN THE LEFT SIDE OF THE MAP.

percent located “‘west”’ onIy 22 percent located “'south’ only,
3 percent located “east’ “only, and 4 percent did not respond. .
The standard for this item was that 80 percent of the students
should respond successfully to all three directions. Student
performance was below this standard. A similar question was
used as a posttest item for Field Test |, with 53 percent of the
students responding successf'ully to all items.

-

.
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Assessment 2 measures student ability to mark a particular
intersection c‘r; a map. The results indjcated that 70 percent of
the students Wwere able to respond'successfully. This compares
favorably with the established standard of44 percent. Only 7

- percent of the students responded successfylly to this item on

. Field Test 1.
" Assessment 3 measures student ability to mark the left side
of a map. More than 87 percent of the students were
successful, compared to a- slightly " higher standard of
acceptability, 90 percent. There ww comparable question
administered on_Field Test I.

Assessment 4 tests stydent. abllljy to view a pictureofa boy
taken in the late afternoon and fo ‘determine which compass
direction the boy is facing. Compared to an established
standard of 40 percent, 65 percent of the students responded
successfully. Student performance exceeded acceptable
'standards. A similar but not identical assessment was used in

L)

3

_ Field Test | with the resultthat 34 percentof the students were.

%

successful.
44
LOOK AT THE PICTURE BELOR OF A PARK IN LATE AFTERNOON,
WHAT DIRECTION IS THE BOY LOOKING?

22% 65% 6% 3%

A, EAST LE: WEST J lrﬂC.‘ SOUTHJ ‘U. NORTH]
\ . . e -

MARK AN.X ON YOUR CHOICE.  Multiple Response = 2%
2%

.

r

No Responée =

.

The data on this subtest indicates that student performance
for Field Test Il was improved over that of Field Test |. Because
some scores were below the acceptable standards, however,
and because some teacher feedback recommended certain
changes, revision took place onthose activities that related to
spatial orientation. Refer to page 26 of Formative Evaluation
Report 3 for information on specific activity revision. ' \\‘
Unit 1, Subte?t 5, ‘’Specific Information’’ '
1 . <

-

“

Table 5 contains a statistical summary of two assessments
used as Subtest 5, “Specific Information.” These assessments
were administered as Activity 1-29 on Worksheet 1-13in Core
C. Unit 1, “Exploring My Environment,” second experimental
edition, 1972-73. .Table 5 includes item assessment objec-

1
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tives, item scoring, and other subtest statistics. Themaxrmum .
score for this subtest was ten points, f.lve for each'assessment _

with partial credit given for assessment 2. ...

TABLE 5
Summary Information for Subte’st 5
"Specific-Information’
{two items) ’
This group of items assessed:
® recognition of essentials for life (Iterm. 1}
‘@ .ability to define "recycling”” b
Subtest Weighted Scores !

Weights Per Option

o

wem| Al Blc|p|le|ejaln| 1 |u]k]L
11 lolol1fol1]olfo 1%
.2 lofolsjololoy -]

Subtest Statistics:
-Maximum Peossible Score: 10
ange of Scores: 2-10
Number of Students: 144
Mean: 6 *

Assessment 1 measures the students’ ability to select from

a list of twelve items the ones they could not live without.
"Nearly 22 percent of the'students selected all five of the most
logical choices, 45 percent selected four of five, and 23 percent
selected three of five. Therefore, just under 90 percent
‘selected at |east three of the most logical choices compared to

the staff-established ,standard of 80 percent.. A siriilar
assessment was used for Field Test |, the only difference being

that students were asked to select the choices they could live

¢ without. Thirty-nine percent of the students responded
successfully to this item in Field.Test . This difference could be
~accounted for by material revisions that took place betweeri
the two experimental editions. It also could be attributed to a
rewording in the assessment itself. Generally this population
of field-test students had a mare difficult time answerrng a

guestion expréssed as a negative rather than a positive.

5-1. )

(Refer to Item 27, page 36, Formative
Evaluation Report 2)

MARK AN X ON EACH THING WHICH YQU COULD NOT LIVE wiTHOUT,

. A)% C. cwEN_J )ﬁooU

B. GASOLINE

E. AIRPLANES F.%R [ T -
o | s | e e o,
. | T LA I Bk T
5% O S
A 3% Two Responses }
: : 23% Three Responses (air, foQd, water)

2% Th@e Responses (other cotnbinations)

45% Fbur of Five Responses

22% All Five Responses (air, foo
friends, sheiter)

, water,

Assessment 2 measures student understanding of a
definition of recycling. Although 70 percent of the students
responded successfully, that was somewhat under the staff-
established standard of 75 percent. This assessment item had
no counterpart in Field Test | that could be used for
comparison.

02
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° Both assessment items in Subtest 5 evaluate student
knowledge about concepts introduced in Unlt 1 but developed
“more-fully in later units.. Nrnety percent?of the students

. selected -at least three. env:ronmental components essential

for life, and 70 percent of them knew a functional definition for

recycling. That indicates a good baselrne of understanding for -

building the next units.
_% E ¥

Unit 1, Subtest 6, “Plcture Takmg et

.

The one item of assessment in Subte,gt 6 is by no means a
test, and could be classed more appropfiately. as a skill-"

_“development activity. A Polaroid camera ‘'was seIected as an
optlonal piece of equipment for the ME AND MY ENVJRON-
MENT curriculum. The main reasons for its seféction can be-
summarized in three points: it provides instant feedback to
students; it_provides ‘another avenue for development of
manipulative skills; and it aids in documenting pértions of an
experiment. To evaluate student success with this curriculas
aid, the activity.labeled "Subtést 67was developed Students
first familiarized themselves with the camera, then practrced
different poses against selected backgrounds.

- agStudents were evaIuatedjon the quality of their pictures in

terms of focus, exposure, poSitioning, and steadiness. Fifty-
two percent of the students were successful in using the
camera and another 32 percent had ‘only minor problems
Examples of the students’ work appear in BSCSNewsfetter55

of the snudénts to take good pictures: or haye only minor
problems. Student performance far exceeded this with an 84
percent performance. As a point of contrast, only 25 percent of
the teachers and staff took pictures of good quality after
instruction by a Polaroid sales representative. N

4

“Long-term Retentlon

As discussed in the section on.""Clues to Sticdess,” a major
difference_ between Field Tests .| and Il was the-manner |n
which student performance data was collected. For Field Test I
data was collected on identical pre- and posttests, ad-
ministered preced“hg and following each unit of instruction,
For Field Test Il, data was collected from “Clues to Success’’
activities incorporated in ‘each unit and administered at’
various jntervals during instruction. N
Because of the Field Test’ Il data collection format, there
was nag opportunrty for evaluatron of the, students’ long-term
retenition oflsubject matter coveredi inthe currrcular materials.
Therefore, for this.reason and because BSCS staff.needed
studqnt baseline data before commencing lnstrugtuon of Unit
.3, "Energy Relationships in My Envrronment "(revised Unit2,
part 1, 1971-72 first experimental edmon) inthe fallof 1973,
at Ieast three months after instruction; a ‘number of assess-
ment items were adfmnrstered to students who had completed
Unit 1. - -

The above data are from the two separate groups of
students; no attempt was made to obtain a random sample. In
addition, though the questlons administered were rdentrcal in
both fieldtest groups, instruction did vary withinand between
groups Thus, no generalizable conclusion can be drawn asto
the retentive ability of these students. Since the seven areas of
retention illustrated here reflect objectives where mastery
was called for, it did help the developers in making decisions

v

v

. page 26. The standard for this assessment was for 66 percent N

’
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FIGURE 2 Long Term Retention
{A Minimum of Thres Months After Instruction)
. Y Field Test Il Immodiethly Following Instruction

Fisld Tost | Three Months After Instruction

» PERCENTAGE OF STUDENTS

about further revnsron (See Flgure 2 for a summary of the

successful on.all three readings and 79 percent were

successful on. two out of three readlngs "This compares

... favorably with an 89 percenrstudent success performance on
identical questions used in Field Test’ IFthat were adn1rn|stered

& immediately following Instruction.

Students were also assessed on thgir ability to measure

' two different lengths within ', of an inch; one was’over

cemparlsons ) . ~
' Five .items assessed student retention of the ability to
. measyre accurately temperaturé and length.-Students were
2 assessed on their ability to read three different temperatures
) 3 within + 2°F. Nearly 46 percent of. tHe students’were

inches and the-other was under 12 inches. Neatly 41 percent

of the students were successful with the over-12-inch length,
and 42 percent were successful with the under-12-inch
length, During Field Test Il, 47 percent of the students were
successful with the over-12-inch measurement, and 66
percent were successful with the under-12-inch measure-
ment. For this population of students, those who first
devéﬁoped the ability to measure accurately over 12 inches |
were able to retain their measurement ability longer than
those who initially developed the ability to measure only under
12 inches.

Two items assessed student retention of the ability togroup
and classify objects into categories.. One item measured

"student ahility to sort and group ten pictures into two .

categories—plants~and animals. Nearly 56 percent of the
students were successful with this compared to a 91 percent

- performance on an identical question used in Field Test Il. This .

marked drop in retention further justified the expansion of
grouping activities in Unit 1 of the commercial edition. Another
item measured ability of students to provide a category for a
group of objects shown on a slide. Slightly over 73 perIZent of
the students were "successful c’ompared to a 69 percent
performance.on.a similar question used in Field Test Il which’
was adminigtered immediately following instruction. It is .
interesting to note that although students had more difficulty
in determining a category for a group of objects in comparison
to placing objects in defifjed categories, they retained more of

"the former than of the latter.

Five items assessed student retention of ability in locating
compass directions and other spatial orientation. Two
assessments measured student ability to determine map
directions. Over 60 percent of the students retained this ability
cGn’kpared to.an initial student success of 66 percent on |
identical guestions. Three more items measured student
ability to read a map arld find specific locations. Only 34
percent of thHe students wera successful on these
assessments, while 707 percent of the. students were
successful on these items immediately after instruction. This
performance further'substantiated the need for expansionand
revision of those actlvmes related to spatlal orientation. H

S o

. student: performance |
on |tems assessing

“instruction in unit 3,

_ ry . h -

. ""energy relationships

- - rr

In my environment,
- 4 ’

field test Il :

Twenty-nine of the sixty-two items: used in Field Test Il
'directly relate to materials and instruction in Unit 3, “Energy
,Relatienships in My Environment.” Unit 3 materials originally
* appeared in Unit 2, part 1 of the 1971-72 first experimental
edition. These now appear in Unit 3 of the commercial version
inrevised form. Thetwenty-nine items assessed materials and
instruction presented in the twenty -five activities of the unit.

The items fell into six categories by t‘oplc. 1) Relationship of
Temperature, Energy. and Work; 2) Graphing and Reading a

Py .
ERIC ' '

Aruitoxt provided by Eic:

. Graph; 3) Full and Healthy Game; 4) Food Energy and Diet; 5)

Food Chains and Webs; and 6) Plants and Their Sousce of Food
and Energy. As in the analysis of Unit 1 items, it was
considered most appropriate to examine each item in the Unit*
3 subtests individually. :

Results are presented with a brief discussion of each item,
the percentage of students respondingt successfully, com-
parisons to staff-established standards, and, when possible, to
similar or identical items used in Fneld Tesﬁl a brief analysis,
and explanatxon of revisions, expanslon and/or deletions that
took place in ‘the commercial version as a result of student
performance on these assessments. N

In the case of the second experimental edmon of Unit 3
(Field Test II) the students achieved at or above standard in
twenty-six of the twenty-nine instances. Of the seven similar
but not necessarily identical items in the first experimental-
edition of Unit 3 (Field Test |) only one was higher than the
results of Field Test Il As in the case of Unit 1 this reflects
an improvement in the materials .as well as in the items
used in the two field tests.

Figure 3 shows a summary of resuits from the use of the
test items. ’

16 :
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FIGURE 3
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A'{Com_parison of Statf Standards of Achievement in Ur}it 3 with Actual Results in-Field Tests | and Ii
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Unit 3, Subtest 1, '‘Relationship of assessment appropriate for comparison.
- v ' 2 measures students’ ability to defend their
T e, Energy, and Work Assessment
emperature, Energy and or answers in assessment 1. Results reveal that 56 percent .
*  Table 6 contains a statistical summary of seven assess- responded successfully, 23 percent responded with a weak ?

* meht items used as Subtest 1, Relatlonshlp of Temperature, defense, and 21 percent did not respond. The staff had .
Energy, and Work.” These assessments were administeredas | established a 50 perceit student performance standard of
Activites 3-4 and 3-5 on Worksheets 3-3 and 3-4 in Core A, | acceptability. There was no Field Test | assessment ap-

Unit 3r “Energy Relationships in My Environment,” second propriate for comparison. . . ‘
expernental edition 1972-73. Table 6 includes item assess- 11
ment objectives,item scoring, and other subtest statistics. The T
maxim score for this subtest was tmrty five points, flve < . ‘f‘ a
points edch for seven assessments. '; w o
Assessment 1 measures student ability to predict which of , ' i . Ty
two beakersycontaining tea bags—one with hot water and one . / ,
with cold-£will provide tea first. Compared to the staff | P R ] L <Lt
standard of acceptability of 75 percent, 94 percent of the ~ 4 L -
students responded successfully. There was no Field Test'l ./ y ‘ - J . |
. =" ﬁ S i
& . . TABLE 6 ¢ ‘ |
. Summary Information for Subtest 1 * ) K4 : #T- |
“Temperature, Energy and Work™’ K j : J |
R {seven items)
This group of items assessed: ' ’ HOT TEA ‘ EOLD TEA
® understanding thatenergy is the ability to dowork (items 5, 6, 7, and o o
m ! N I’ 94% 6% }
® awareness that the higher the temperaturev_ﬁ[mg er the energy . )
(tems 152, 5, and 6) ’ Which will be ready first 7 . |
@ awv oss that work and temperature are directly ralated {Items 3, 1.2 s |
4. and 7) L Qe . |
‘ . Subtest Weighled Scorés: ‘WhY ? . . !
Weights Per Option R |
. 2 9 reen . Explanation good 56% |
Item A B .C D . ae
] T > of prediction: weak 23% |
¢ 2 5 0 - - ’ none 21% '
3 o| 5 . - . e
4 0 0 0 5 ‘ - ,
5 0 0 0 5 . Assessment 3 measures student ability to predict which of
. 6 5 0] 0] 8 two petri dishes contains the warmaest water after watching
7 0 5 Q the diffusion®of a potassium permanganate crystal in both
Subtest Statistics’ - dishes. Bata shows that 77 percent of the students responded
Maximum Possible Score: 35 successfully; 14 percent were unsuccessful, and 3percentdid
Range of Scores: 0-35 ! not respond. The staff standard of acceptability was 66
Number of Students: 157 percent. About half of the students were successfu!’ on a
Mean: 16 comparable assessment in Field Test |.~
\ . ,
[ 4
Q

oo e . ,17. Co-




Prediction of temperature (selection of petri dish with the
warrnes.t water in it): 77% Correct

14% Incorrect
9% No Response

Assessment 4 measures student ability to predict which of
four test tubes containing water and capped by a stopper will
pop its stopper first under four different heating conditions.
Compared to a 75 percent staff standard, 88 percent of the
students responded successfully. There was no comparable

- assessment on Field Test | for analysis. '

_ . Asséssment 5 measures student ability todeterminewhich
tube of water has the most energy. Compa?ed to a 66 percent
standard of acceptability, 86 percent of the students respond-
ed successfully. On quite a different assessment, but related to
the same objective in Field Test |, 85 percent of the students
responded successfully. (See Items 18 and 19, page 37,
Formative Evaluation Report 2.)

Assessment 6 measures student ability todetermine which
test tube is able to do the least amount of work. Compared+to a

LOOK Al THE DIAGRAMS BELOW

) £} £;
=, =,

g T, T

7 . ¢ -1
i i ,
v s {

A b ¢ b

1-4. , -

WHICH OF THL TEST TUBES OF WATER WILL POP THE (ORK THE FASTEST?
D_] Ly_] [Z] W No Response = 1%
1% 3 7% 88% .

MARK AN X ON YOURNQHOICE .

1-6.

WHICH TEST TUBE OF WATLR IS RECLIVING THE MOST ENERGY?
[¢] 17¢

- 8% 1% - B% 86%

MARK AN X ON YOUR CHOICL.

1-6.
WHICH TEST TUBE OF WATER IS ABLE TO DO THE LEAST AMOUNT OF WORK®

X ] [J W)
40% 32% 12% 16%

MARK ‘AN X ON YOUR €HOICE.

Q ' :
ERIC.
i

' concept as measureyd by that item,

-

student performance standard of 50 percent, only 40 percent
of the students were successful. Student performance lwas
significantly below acceptable standards. The somewhat ’
comparable assessgient on the posttest tor Field Test: | in

-which the most amount of work was asked for had 91 percent
- of the students respondjng successfully. o

Assessment measures student ability to predict the’
fastest rate of diffusion between chemicals in four different
beakers at four different te ratures. Results show that 83
percent of the students were juccessful compared to a 66
percent staff standard of accept ility. A comparison with litem
21, page 39, of Formative Evaluation Report 2 shows 50.
percent of the students were successful in graspingf the

1

N |
“LACH BLAKER HAS THE SAME AMOUNT OF WATER, A THERMOMETER SH01§

1-7.

Tht TEMPERATURE OF THE WATER 1i EACH BEAKER. A CRYSTAL OF PURPLE »°
CHEMICAL 1S UROPPED INTO EACH<BEAKER, : |

A B: ( {

IN WHICH BEAKER WILL THE PURPLE CHEMICAL SPRLAD THL FASTEST?

o S GEn
7% 83% 5% 5%
MAKY AN £ ON YOUR CHOTCE,

Student performance on this subtest was exceptipnal angd
in fact surprising to the staff. Some curriculum develgpers felt
that the relationships between temperature. energy, pnd work
were too abstract for this population of students-and that
correspondingly, performance would be low. Although there
was revision and rearrangement, these concepts and their
associations were deemed appropriate for EMH students and
were included in the commaercial edition.

An interesting trend is beginning to emerge. Ndte that on
assessment 6 student performance was low. This isrepresen-
tative of many examples in this curriculum where students had
difficyity with understandings that were opposip.to those
emphas’zfed inthe activities. For example. students [earn thata
high temperature provides high energy, but they have great
difficulty cxtendipg—this concept to comprehend that a low
temperature provides low energy. It should be pointed out to
EMH curriculum deveiopers that both types of activities must
be devg!oped before student understanding 1s mbximized.

14@3‘% . 0 g
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Unit 3, Subtest 2 "*Graphing and Readmg a
Graph’’

Table 7 contains a statistical simmary of eight assessment

items used as Subtest 2, “Graphing and Reading a Graph.’’

These assessments were.administered as Activities 3-7, 3-8,
and 3-10 on Worksheets 3-7, 3-8, and 3-9 in Cores A and B,
Unit 3, “Energy Relationships in My Environment,”
experimental elition 1972-73. Table 7 includes item. assess-
ment objectit?es, item scoring, and other subtest statistics. The
maximum score for this subtest was forty points, five points
each for eight assessments.

/ TABLE 7
’ ~ Summary Information for Subtest 2

S “'Graphing and Reading a Graph™’

{eight items)

This group of items assessed the ability to '

® recognize correct graphing and interpret the graph (ltems 1, 2, and
3)

® enter data on a graph (ltem 4)

" @ label graph axis and enter data (Item 5)
@ label graph axis, enter data, and graph results (items 6, 7, and 8)
Subtest Weighted Scores:”
Weights Per Qption

tem| A | B cl| oo E | -F
1 0 5 - - - :
2 0 5 . . . - .
3 04{ o0 5 0| 0 0
4 5 | 0 o| o+ © 0
5 o | s - Sl :
467 9| 8 O
7 5. 0
8 0| .5

Subtest Statistics
Maxnmum Possnble Score: 40
Range of Scores 0-40
Number of Students * 142 .
Mean: 21.6 :

L

Temperature (degrees F.)

- 1 . e
Dec Jan.  Feb Mar Apr May June July
5, 8 5 5 5 5 5 5
2-1. . '
“WHAT WAS THE TUMPERATURE O IANGARY & .
- L
2-2. .
. : ¢
WHAT WAS THE TEMPERATURE ON FERRUARY . @
Q < (

3 o

ERIC

Aruitoxt provided by Eic:

second”

2

Assessmeft 1 shows a graph of dates and temperatures
and asks students to identify a particular temperature on a
particular day: Nearly 88 percent of the students, responded
successfully compared to an 80 percent standard of accepta-
bility. \

#ssessment 2 asks students a questiony, 'similar. to
assessment 1, except that to read the temperature accurately,
the students must mterpolate Compared to a 50 percent
standard of acceptability, 60 percent .of the students were
successful. There was no comparable question on the Field
Test | posttest.

Assessment 3 measures student abgluty to perceive a trend
or patternina graph over a period of tima, Almost 83 percent of
the students were successful compared to an, acceptable
student performance standard of 70 percent. THere was no
comparable question on the posttest for Field Test I.

Assessment 4 measures student ability to enter a new
temperatlire on the graph. Compared to a 60 percent staff
standard, 86 percent of the students were successful. There .
was no question for comparison on Field Test |.

T P
9 - . . + ; D et i
— 80 - . . i . LN
.
v 4
[-3)
&J ]
Qb .
Q
h3
Q.
-« 3
. ® .
)
[«%
€ :
3] s
- .
“n
*
1 i . 4 1 1 . .
Dec " Jan Ffeb Mar Apr May June July'
5 5 5 5 5 5 5 5
2j3' r , .
e T T | cee & g
|-"-'3:'x " i " MR *":'r:.
ANy Phow il eate e o /“!-{J
83% 8% 7% T
LT S T Write in of ”They‘were
different.”” 2% |
2-4.
Loy :‘\i N
Al BN Tan T WA
LN

86% - Correct
Incorrect Temperatuf 2% :

8% = Incorrect Date

4% - 8oth Incorrect

=

Asse'ssment 6 provides the students with.graph axes labels
and asks them to record their data from the High Flyer game. In
this ‘game, students worked with the relationship between
energy input and energy output when launching a checker or
bottiecap with a rubber band Resuits revealed that 80 percent
of the students completed this task successfully compared to a
650 percent staff standard. Once again, no comparable
question was used in the Fieid Test | posttest
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- 2-5.
Rubber band stretched
between two

nails 6 inches apart

INCHES
RUBBERBAND| 2" | 4" | 6
MOVED
FLYERT FEET CAP
v TRAVELED
__namé
; FLYER 2 FEET CAP '
Ll - | TRAVELED
B Tame
- FLYER3 FEET CAP
# TRAVELED
___fame
. S Y
"fg» Y 1

Q

MC N ]

pr

P J - P
*%\ essment 6 measures student ability to graph the data
entered from-assessment 5 as it appeared on Worksheet 3-9.
All of the students {100 percent) were successful compared to

,a 66 percent standard of acceptability for student perfor-

mance. There was no comparable question on the Field Test |
posttest. In this case, it would appear that the results are not -
completely reliable, since worksheets are often completedas a

‘group activity, though such was not to be the case in this

instance. ) ;

&

2-6.

. 50
. 45 ]
\
4
|
r

40

35

S S ——

30
.25 ; n

20

Energy that comes out
(Measured in feet)

15¢

e 1 -
. ] 0 2 4 6 8

Energy that is put In
{Measured in inches)

Aruitoxt provided by Eic: L4
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!
~ Assessment 7 measures studentability torecord and graph
data on temperature vs. time. The data was collected from
thermometer readings of water in a beaker under an extreme
condition of agitation. Without teacher assistance, 66 percent
of the students recorded and graphed this data successfully.
Problems with recording temperature hampered 20 percent of
the students and rcent had problems with time. The staff
standard for this assessment was 50 percent. This question
had no counterpart on the Field Test | posttest.

2-7. .
. 70 .
: 68._'_._.-< e — b - — A
6(‘}0 - == -
o );"
« 64t -
v
Q 4
Q
N % 62+4~- -- ’
Q
E T
» 60t -~~~ t -
2 1 |
i § s8t |
a
£
2 56t
. 4
54 t
52 t .
500 2 4 [
Time ,
{minutes)

)

“graphin

-. communicate
curately;-there 1
communication, whera many EMH studentd are weak

Assessment B 18 identical 1o assessment 7 except that two li

addimional conditions of water agitation were introduced—mild
and no agitation. Under these two additional conditions, 73+
percent of the students successfully recorded and graphed
data. Because of the similagity 1o assessment 7, the staff felt
that 70 percent of the students should heve performed
successfully. This standard was met This assessment had no
counterpart on the Field Test | posttest

Again, the student performance on this subtes} pleasantly
surprised the curriculum deyelopers The abilities required to
perform successfully on thed suldest included interpretation,
recording, graphing, labeling. and drawing, mahy of these
skilts before that ime had been considered beyond the abilities
of EMH students .
Ono gf lr}@real rewards students achieve from succdss n

gan Mecording 15 -ihet by these means they can
]%1!8, information. and understandings ac-

no need for a {jreat deel of oral or written

Some revision and shght rearrangement took place n the

commercial bdition of Unit 3. but generally the concepts
introduced 1n the 1/972-7-3 second experimental ediion were

retained

17

~




P R

— Unit 3, Subtest 3, Full and Healthy Game

' , é sThe only item assessment for Subtest 3 measures student
SCORESHEET - ability and knowledge of-health and nutrition as determined by

FULL AND HEALTHY GAN,‘E their success in playing a card game related to these concepts.
. This assessment was administered as Activity 3-13 on
K73 ' Workshget 3-14 in Core B, Unit 3, “Energy Rélationships in My

i i A . Environment.” second experimental edition 1972-73.
@ %/ ‘ " .
The object of the game, which issimilar to rummy, is for the
iohens | fRuos & students to draw and discard food cards until they make three
meals that include certain proportions of the four food groups.
Results reveal that 68 percent of the students grasped the
game concepts and successfully met game objectives. The
R staff had established that 80 percent of the students should
play the game successfully. Student performance was below
that standard, but more importantly, students lost interest in
i—— -] playing, perhaps because tHey were bored with another card
PR game based on the rummy format, or perhaps because the
writing ‘and computation were too difficult for them. The Full
and Healthy game was not used in Field Test | materials;
therefore, no comparison can be made. .

As a result of student performance and teacher fqedback
reports, this game was deemed too difficult and therefore has
been omitted in the commercial edition. It was replaced by a
puzzle game entitled Go and Grow, which stresses the same
objectives but relies on a four-cdlor pictorial format. The
writing and computational skills called for in the Full and
Healthy game are replaced by manipulation skills.

Date __. . Name _

SATURDAY

EIFIEIPSESITNE

SUNDAY

' = |»r>l»] ES R ES

¢
QL Earirarsry
N R e

vy CaRegiyaom SIS

r st ki e v Unit 3, Subtest 4, ‘‘Concepts of Food,
st . Energy, and Diet’’

ToTMr wire 0 fwlc A (L TNl FIRST pRenom T MASE TUOR] A, surhe

LIRSS " ' . .
re Pata T am WAt oA nmerivo Table 8 contains a statistical summary of four assessment

T Padm TMAY AR W1IS R Ali2 TEAEFT

Pun metm e ey 4 s items used as Subtest 4, 'Food. Energy. and Diet.” These

- assessments were administered as Activity 3-14 on

S et ks b e we s e b Worksheet 3-16 1n Core B, Unit 3, “Energy Relationships in My
A Envirohment,” second experimental edition 1972-73. Table 8
Bl e e imcludes item assessment objectives, item scoring, and other
ORI D L TS subtest statistics. The maxigpum score for this subtest was

AMIE 4 lr RASE M AT NI1 cEmiMATI W F Facn o cuE ¢ Aste

e M EETANS G GeT A e e e e ey twenty points, five for each of four quest‘lons.

A PAFIm w tur camie

O ME MR P 8 Pma Pt FATIEMN FIIS rwr u e T Aeie w1 tof
oM rwrw Mr CRAEC A APE B CASET TWE  ABL ‘MM .. A Ty w1
@cr twEm b AL eE  ARE THE (L AFEB- Wl §FY enre ot oAv

 APe AR ar b e A ke s am m e : TABLE 8
TR e omw e manowownwm o < Summary Information for Subtest 4
3 ANl ABtw FW.e sef . Sem mAy ey P4 A & Ay F & A .- "Food Eno'oy nnd D|o|" \
Pl e At R wtir W ews 4 e Per men
. {four toms)
. E s owire B 1¢ emmuny @ e Arve mAr cmrp 1% P & ANy F e e
. :v:-tr L -‘:. AL WuAr T 1 wmru W L AY. 10 v This group o' Homs assossod knowlodgo that
o b rarEy waY 1AY am Wie remEE wAc eere e ame ® food 1s the body's source of energy {Item 1)
® calories and energy are directly rolbted (items 2. 3. and 4)
® PHE & FLARES WAN (Alr TEWE A MFAS nr mas At © rudt WA
1T 18 e1E PO 1P WE WAL &AM rea¥ FIT: INT TWAY e A Subtest Wa‘ghled Scores

Woeights Per Option

L
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n
[eXoYeYoRNn]
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Subtest Statistics
‘ Maximum Possible Score 20
’ ’ . Range of Scoros 0-26
M ’ Number of Students 183 .
Mean 12

\‘1‘3 3 . £ 1
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In Assessment 1, students are given a short Popeye, Olive

Oyl, Brutlﬁ vignette and a chart of foods with their associated
- energy in talories. As always. Popeye must rescue Olive Oyl,
but his eve! -present spinach is gone and he must turn to a
different fo:}g choice. Students are asked why he must eat
before the rescue. The data shows that 79 parcent responded
chcessfully, and 10 percent more were close to correct in
' their answers. \The staff-established standard for student
performance acceptability was 75 percent. On the Field Test |
posttest, a question assessing the same understandings was
responded to successfully by 51 pereent of the students.
Assessment 2 asks the students what food Popeye selected
sfor his needed “'go power.” Compared to a staff standard of 75
‘percent, 78 percent of the students responded succassfully.
There was no comparable assessment on Field Test |.

“NHelp, holp " FTopeye heard 'llve 'yl’'s dimtant crisa.  He luoked wut the
door just Ln time to see her diyappess down the hill under the arm of his
arch rival, Brutus.

“1 munt bp quick,® thought Popeye, “of Bfutus will have vanished with my

aweet 'live ]l and | may never find hor again.” FPopeyo turned to hin oan
of spinach. "My supply 18 gona!!™ he qroaned. “Relp' What shall @ $°
In just five short minutes she will be gone forever''™ suick-thinking
Popeyn lookwd at his ever-handy calorie bonk.

CALORIE BOOX

* oG

s ALORIES PFR AFRVIN,

T-bonn Steak----ceeon A Y s

CRrrOUB-~m=rrsmmcaneano e iaiiiiie weeae. Lo

“Ah, here 1t 18 At last -- just what | Aesd!™ With the sphed of lighening
he tan to his upboard, grabbed the highest ennrgy (oo,
AHA| What mnerqy't He folt his museles begin ti g
off, running a& fast an 8 bullet tn reerum live
time, he pamsed over the head of Brutus, -umup"ri ap bave wloant Bias
appeassd 1ntn the distance with har ’

and ate v 4
caddents he ‘.mml
foat (n the ni W o f

4-1. (Refer to Item 9, page 38, Formative Evaluation

Report 2)
POPLYL WANTELD 10 LAT FOOD BEFORL TRYING TO KESCub OLIVE

OYL. BECAUSE HU XNEwW FOOU CONTAINS .
% = Energy . 10% = Calories
2% = No Response

,

4.2, WNICH.FOOD ON THE CALORTL CwART LIL POPEAE Trolnb Fos g

MO'T 40 POALFT? ~
78% = Steak 4% = Peanuts 2% = Beans
2% = Sugar 13% = Other .

Agsessment 3 asks why their selection in assessment 2
had the most "‘go power.” Compared to a staff standard of 75
percent, 90 percent of the students responded successfully.
There was no comparable question on Field Test |.

4

Assessment 4'measures studentability todetermine which
food on the chart Popeye would have to eat the most of to get
the same amount of energy as in their selection of assessment
2. Only 45 percent of the students responded successfully
compared to a staff standard of 50 percent. There was no
comparable assessment.on Field Test |. Again we see student
difficulty in handling concepts opposite fror‘n those emphasiz-
ed.in the activities.

. A

IS

WHICH WOULD YOU HAVE TO EAT THE MOST OF TO GET Tht
SAME AMOUNT OF ENERGY? /

4-4,

o g ] asu f o ]
33;/..Ln;vsru\xh ] 8% B ]

MARK AN X ON YOUR CHOICE.

Generally, student performance on this subtest was
acceptable. Some revision took place to eliminate student

‘confusion between energy, "go power,”” and quick epergy. The

Popeye story was revised for just that reason. Additional
activities were added and others expanded to reinforce further
the relationship between food, calories, energy, and work.

-

Unit 3, Subtest 5, ‘'Food Chains and Webs"’

Table 9 contains a statistical summary of four assessment
items used as Subtest 5, “Food Chains and Webs.” These
assessments were administered as Activity 3-19 in Core C,
Unit 3, "Energy Relationships in My Environment,” sécond
experimental edition 1972-73. Table 9 includes item assess-
ment objectives, item scoring, and other subtest statistics. The
maximum score for this subtest was twenty-one points, five
points each for assessments 1, 3, and 5, and six points for
assessment 2.

TABLE 9 ,
Summary Information for Subtest 5
“Food Chains and Webs '~
{four 1tems)
This group of items assessed ab:lity to
® determine the interdependence between plants and/amimals in a
food web (ltems 1, 2) ’ '
® identify the appropriate links 1n a food chain (ltem 3}
@ develop a food web (Iterh 4)

Subtest Weighted Scores -

¥
4-3, Wiy ull YOU SAY Thbs FOOL A THE MOT “Gu POWER ™ % Weights Per Option
) mwemJ A | 8 ] c | O] E]F |G
9 A BEOAUSE L UIeE IT,
. 6/"[ . . 1 0 5(|] O ol o 0 0
. 2 0 1 1 1.1 1 1 1
9 COBLCAUSE TE ST Mokt . 3 0 5 (o) 0 0’ 0 0
2%| v ‘ ; a2 lo | 3| als|o]|o }o
. e . .. ‘ . g
90%( x BECALSE MOWE ENEWGY | fNott ) * ' Subtest Statistics
' ! Maximum Possible Score 21 .
: | Range of Scorps 0-21
9 O BECAL T O T A D ;
1/"[ o BECAGLE TR Ok i Number of Students 147 . ,
MARY AN CON Cukoont] , Mean M .
C3
o . ' R "y 19
v
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Absessment 1 measures Student knowledge of the:
interdependence of animals andplants in a food web. Students
using flashcards connected with string were asked the results
of remgving a particular plant or animal from a fopd web.
Compared to a staff sténdard of 80 percent, 84 percent of the

- students responded successfully. There was no comparable
question on the Field Test | posttest.

Assessment 2 measures studgnt knowledge of what might

happen to the food web now that something has been .

removed. The fact that some animals would starve anddie was
indicated by 26 percent of the students; 26 percent did not
respond to the question; 6 percent indicated organisms would
-decrease; 8 percent indicated organisms would increase; 9
percent said that the animals would move someplace else; and
26 percent answered two or more of the above. The staff had
established a student performance acceptability standard of
.75 percent with at least one cofrect response. This standard
‘was met. There was no assessment for comparison in Field
Test |.

Assessment 3 asks students to connect pictures in a food
chain, starting with'a boy who is eating an egg for breakfast.
Resufts show that 74 percent of the students completed this

\\/’*‘ ¢
E
. &

L

plan es and asks students to develop a food web. Five
associations were made by 44 percent of the students, 46
percent made three or four assogiations, 5 percent madé two
or fewer, and 5 percent made more than five associations. The
staff had established that 80 percent of the students should
make three or mere associations. This standard was met by 90
percent of the students. There was nQ comparable question in
Field Test . : & g

14

A's:(ijent 4 provides a worksheet with six an(,mal and
ict

5-4.

MAKE A FOOD WEB BY DRAWING ARROWS TO POINT TO WHERE EACH THING
GETS [TS FOOD ENERGY.

I

Q

task successfully, compared to ‘a 86 percent staff standard. v
This same question vn the Field Test | posttest reveaied that 49 '
percent of thp. students responded successfully. In the
commercial revision the further distinction is made bétweena
food source chain and a typical food or energy chain.
-3. (Refer to Item 6, page 39, Formative Evaluation :
Report 2)
A BOY ATE AN H;(, FOR BRUARFAST. URAW ARROWS BETWEEN THE PTCTURES
PICTURES BELOW TO SHOW Tt REST OF THE FOOD CHALK.
\\6-);’ ,
-~
w )
BIRD SNAKE
There was some revision .and rearrangement of activities
related to'this subtest, but generally they were considered
appropriate and successful with EMH students.
TABLE 10
Summary Information for Subtest 8
“Plants and Their Source of Food"”
(five items) . -
This group of items assessed knowledge ’ "
@ that plants make their own food {items 1, 2, 3, and 4)
® about the need for an anmal dependence upon plants (Ilem 5y
Subtest Weighted Scores |
. , Weights Per Optidn . .
tem| A | B]Jc[D[EJF]JGc]nH] 1|9
1 0 b [°0 0 0 0 0 0 0 0 .
F MILK 2 rolsloloflolojojofo]| o |
CARTON 0 : 3 0 5 0 0 0 0 0 0 0 0
4 0 [.5 0 0. 0 0 0 0 0 0
/ . CHICKEN 5 . ‘0 0. 1 0 1 1 0 1 1 1,
@) Subtest Statistics
T Maximum Possible Score 26
BACON Range of Scores 0-28 ) .
Number of Students 163 -
Mean 14 :
o . re e ?-')
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Unit 3, Subtest 6, ‘’Plants and Their Source
of Food and Energy’’

. . . #
Table 10 contains a statistical summary of five assessment

items administered verbally without pencj|,or paper and used

as Subtest 8, ’ Plantsaand Their Source o%'\Food and Energy.”
These assessments were administeactivities 3-24 and 3-2re
D. Unit 3, “'Energy Relationships in My Environment,” second
experimental edition 1972 73. Table 10 includes item
assessment objectives, item scoring, and other Ssubtest
statistics. The maximum score}or this subtest was twenty-six
_points, five points for assessments 1,2, 3, and 4, and six points

for assessment 5.

Assessment 1 measured student knowledge of whether or
not water is a plant food. Compared to a' 75 percent standard,
Lid 72 percent of the students responded successfully. There was
no comparablg question in the Field Test) posttest for analysis.
Assessment 2 measured student knowledge of whether or
not light is a plant food. Comparedto a 75 percent standard, 83
percent of the studénts responded correctly. There was no
comparable question in the Field Test | posttest for analysis.
_ Assessment 3 measured student knowledge of whether of
not air is_a plant food. Results show that 93 percent of the
students respondéd correctly compared to 8 75 percent

-~

standard. There was no guestion for comparison on the Field

. Test | posttest. i\

Assessme}g;t 4 measured student knowledge of whether or
not soil is a p]am food. The data reveal that 76fp9rcem of the
students’ responded correctly, compared to‘a 75 percent
standard. There was no question for comparison on the Field
Test | posttest.

Assessment 5 from Activity 3-256 measured student ability
1o check the,correct statements about plants from a list of ten.
All six corregtresponses were selected by 41 percent of the
students; 31’ percent selected five correct responses; 18
percent selected four, 5 percent selected three, and 5 percent
selected only one or more. In summary, 90 percent of the
students selected four or more correct statements compared to
a 75 percent standard. There was nosingle assessmentonthe
Field Test | posytest that, was comparable; however, three
assessments included identical statements used in Activity 3-
25. The three assessments had an average cgrrect studem
percentage response of 30 percent.

Student performance and teacher feedback on the ac-
tivities rblated to this subtest were acceptable. However,
because Unit.3 was too long to be completgd in one semester
and because’ the activities represented in Subtest 6 were
tangential to the main themes of the unit, they were omitted in
the commercial edition. They.may be included in tuture unit-s.

a
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student performance
on |tems assessmg
instruction in unit 2,
‘me as a habitat,””.
field tests | and I |

E’even of the sixty-two items used in Field Test Il directly
related to materals and instruction in Unit 2, which was
revised from Unit 2, part 2, 1971-72 first experimental edition.
On the basis of findings from Unit 1, Unit:2 was revised prror to
Field Test | rather than after, and therefore FieldTests | and i
were evaluaitions of the same materials, using tho same
subtests. Field Test | preceded Field Test Il by about four
months. Because of this, data for the two figld tests was pooled
as one, nearly doubling the population size., For obvious
reasons, student performance on the assessments was
compared exclusively to staff-developed standards rather than
comparisons between the two field tests The eleven items
assessed materials and insfruction presented inthe nnneteen
activities of the unit, and the items fell into four categories by
topic 1) Microbe Needs, 2) Pictures and Drawings of Microbes,
3) Microbe Fighters and Venereal Disease, 4} Poster on Drugs
As 'nthe analysis of Urut 1 an tems, it was consideredmost *© © °
appropriate to egamurygﬁ: item 1n Unit 2 subtests

individually

gt

21
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Reqults are presented with a brief discussion of each item,
percentage of students responding successfully, comparisons
to staff-established standards, a brief analysis, and explaria-
udn ‘of revisions, exp nsnons and/or deletions that took place
in the commercial ve suon as a result of student performance’
on these assessments.

Staff standards set for each of the items assessing the
materials and instruction .were exceeded in all but one

N '

:

instange. Since there was no revision between the two field ¢
tests‘the actual results are a reflection of the pooling of both
groups. A summary of the results follOws (See Figure 4.)
FIGURE 4-

A Cpmpatisori
Actu

of Staff Standdrds of Achievement in Unit 2 with
Results in Fiold Toats | ant 11 Combined

F Anect

Actnll A

Flold Tosts || & | Comblnnd

=. .‘ .
I!IIIISIII L]
11.11b12.12b132 22 31

32 33734 38 41 a2

Unit 2, Subtest 1"""" lcrbbe Needs'’

Table 11 contains a stausucal summary of three assess-
ment itéms used as Subtest 1, ¥Microbe Needs.” These
assessments were administered & Acnvuty 2-8 on Worksheet
2-3 in Core A, Unit 2. experimentyl editions 1971-72 and
1972-73. The maximum score for this sgbtesy was fifteen
points, five points for each assessment with partual credn of
three points for each item.

T « TABLE 1]
Summary Information for Subtest 1
. "Microbe Npeds” ..
e (vhtee 1toms) ~
This group of items assessed knowladgo of tho reiationship bolwoon
microbos and
® mon as an environmont {ltoms 1 and 3)
® microbe fightors {ltoms 2 and 3)
Subtest Weightod Scoros
Werghts Per Option

.

. item | A B C D E F G

1 0 3 0 3 5 0 0

2 0 0 3 3 5 0 0

3 I'o 0 5 0 0 0 0
Maximum Possiblo Score 16 . .:-;_f'v
Range of Scores 0-16
Numbor of Students 292 .
Mean 8.3 . . *

S

Assessment 1 asks why microbes like you. The datareveals
that 30 percent of the students s$elected both correct
responses. 44 percent morea selected one of the correct

v
-
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responses. The staff had established the standard that 76
percent of the students should select at least one’ correct
choice afnd 50 percent should select b§th. Thée performance
results were slightly below those standards. Because there

\v: was no revision between Field Tests | and |I, and therefore no
difference between the curricular materials, data was pooled

rather than compared.

1-1.-. WHY DO MICROBES LIKE YOU? 3
7% A. YOU ARE BIGG[R THAN th ARE .
64% Y. Y0U GIvE THEM WARMTH 10 GROW. .
.:—‘& ! . .
4% F YOU HAVE GOOD GROOMING HAKITS. }
60% | X YOU PROVIDL THEM WITH A SOLRCE OF £00D AND wnige. |
MARK AN X ON THL IMPORTANT KREALON',.
- 3
| S )
1.2 )
WOTH OF THESE BOTTED. wAVE AGAE TN D™ 0TI L owA MO YROKE
GROWING IN TT. BOTTLE o BAS B RORE, GROWING THTHE AbAT “TonT
EXPLATN THESE RESLETY
1]%[ A, Tit MICROBES FELL FROM THE AR INTO BOTTLE 2
2%[ B, THE MHROBES ELCAPLD fROW BOTILE | !
55%{ . THE AGAR N BOTTLE ¢ WAS HDT BOTIIT, l

37% {n‘ A MICROBE FIGHTER WAS PUT IN BOTTLE !

MARK AN X OR YOUR LHOICES.

, Assbssment 2 asks students for possible explanations of
why one flagk hgs microbes and the ofher does not. Both
correct choices were selected by 26 percent of the students.
and 40 percent more selected at least one correct choice. The
staff established the standards that 50 percent of the students
should select ong correct choice and 25 percent should select

- both choices. Student performance exceeded both standards.

Assessment 3 is a rating activity to determine how wdéll
students can make a poster on one of twa themes. “"How to
Control Microbes’* or 'Places That Microbes Live.”” At least
three microbe controllers or microbe habitats were included by
80 percent of the students. The staff-established acceptable
standard was for 75 percent of the students to include at least
three microbe controllers or habitats. t

Many of the activities relating to this subtest had major
revision or were dropped. This was done in accordance with 8
shift 1n gmphasis from theoretical inquiry to more practical
application about microbe fighters and microbe habitats. Two
prime reasons for the emphasis shift were difficulties in
developing meaningful controlled experimental laboratory
conditions and further attempts to make the activiies more
relevant 1n terms of helping the students solve their own
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persistant life problems. It is interesting to note that with the

'EMH students in this project, when laboratory results were -

clear and differentiated compared to less dramatic results,
student learning and retention were extremely high.

Unit 2, Subtest 2, “Pictures and Drawings of

Micrdbes’”

Table 12 contains a statistical summary of two assessment
items used as Subtest 2, “Microbe Pictures and Drawings.”
These assessments were administered as Activity 2-3 and
Workshdet 2-1 in Core A, Unit 2, of the experimental editions.

* Table 12 includes item assessment objectives, item scoring,
and other subtest statistics. The maximum score for this
subtest was ten points, five points for each assessment.

TABLE 12 )
Summary Information for Subtest 2
""Microbes—Pictures and Drawings’ v
{two tems)
This group of Items assessed abibty to
® 1take pictures of microbe colonies (item 1)

@ draw accurately microbe colonigs (ltem 2)
Subtest Weighted Scores
Waeights Per Option «

Tom TA B 1 C 1D E
1 0/ [ 0 0 0
L2 o ls | -] ]

(o) n]

‘loom

. h B
. Sybiest Staustics

Maximum Possible Scoro .10

Rango of Scores 0-10 ?,'

Number of Students 271

Meoan 7.86

Assessment 1 measures student ability to' photograph
{Polaroid) a colony of microbes grown in class. Students were
evaluated 8s successful if theswr fictures were in focus,

adequately exposed, and centered well. The staff standard of _
acceptability was 66 percent. with 80 percent of the students .

successful. In a similar picture-taking activity in Field Test |,
Unit